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Alfvenic turbulence in plasma
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Alfvenic turbulence in plasma

Necessary conditions:
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Alfvenic turbulence in plasma

Animation
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Alfvenic turbulence in plasma

lroshnikov (1963),

Kraichnan (1965)  incompr. MHD
and followers )

* |Interaction between counter-propagating AWs;
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* Transfer of energy to smaller L scales — larger k| ;

MHD eqs. -> Elsasser form
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Numerical setup

* MPI-AMRVAC, 3D MHD * Perturbations:

s u=0.1v,; b=0.1By;

- T =1 MK; A;=10 Mm;

- v, = 1380 km/s;

- £=0.017; A, =0.3, 0.75, 1.5, 7.5,37.5 Mm;

L,=50 Mm; L,,L, = 2\ ;

Sensitive to grid size (256x256x512),
method (tvdlf, woodward).

Z" Wave
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BUKS 2018 3-7 Sep 2018 Sergei Shestov Alfvenic turbulence 7



Expected results and possibilities
for analysis

Waves with new k, are produced.
They propagate with v, together with
mother waves;
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Y-Axis

Perturbation of v, and v, profiles
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Y-Axis

Perturbation of v, and v, profiles
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Y-Axis

Spectral components
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case 1 —large A,

case 2—small A;
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Conclusions

e Alfvén wave collisions — interaction of counter-
propagating Alfvén waves in MHD;

* Necessary conditions — 1L wavefront
nonuniformities (k,);

* New waves with smaller L scales are generated
(higher k,);

* Efficiency depends on L/|| scales;



Thank you for attention!



